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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kai et al. 
(US 6,278,536 Bl) in view of Giles (US 5,633,741 A). 

Regarding claim 1, Kai et al. disclose a bi-directional add/drop multiplexer for 
transmitting a wavelength division multiplexed signal through an optical fiber in both forward 
and reverse directions at each node in a WDM network system (Figures 1 and 2; see also Figure 
23), the ADM comprising: 

a multiplexer (optical coupler 20; column 17, lines 12-31); 

a demultiplexer (optical coupler 21; column 17, lines 12-31); 

a means for adding and dropping bi-directional signals (ADM unit 105 in uni-directional 
optical ADM 1, shown in detail in Figure 2; column 20, lines 5-13); 

wherein the channels of the forward direction and the reverse direction are multiplexed, 
the multiplexed optical signals are added/dropped according to channels, and the added/dropped 
bi-directional signals are demultiplexed into a forward optical signal and a reverse optical signal 
(column 17, lines 23-31; column 18, lines 4-14; column 20, lines 5-55). 

Examiner notes that Figure 1 actually shows two sets of forward and reverse optical 
signals (four multiplexed signals total, two for "work" and two for "protection"). However, the 
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bidirectional "work" signals alone disclosed by Kai et al. comprise the forward and reverse 
optical signals recited in the claims. 

Examiner also notes that Kai et al. label element 1 as a "uni-directional optical ADM" 
specifically because the optical signal processing within that particular element occurs in a single 
direction (column 16, lines 38-60); however, the system as a whole shown in Figure 1 would be 
clearly understood in the art as a "bi-directional add/drop multiplexer," since the signals from 
both directions are subjected to adding and dropping. 

Regarding claim 10 in particular, Kai et al. disclose that the channels of the forward and 
the reverse direction are multiplexed by multiplexer 20 onto a path toward the demultiplexer 21. 

Regarding claims 1 and 10, Kai et al. disclose that the forward optical signal comprise a 
group of wavelengths such as Xl~X4 while the reverse optical signals comprise a group of 
wavelengths such as X5-XS (column 16, lines 61-67) and disclose that the signals are combined 
and uncombined using multiplexer 20 and demultiplexer 21. They do not specifically disclose 
that the signals may be combined and uncombined using an interleaver and a de-interleaver 
instead. 

However, Giles teaches a bi-directional optical WDM communication system related to 
the one disclosed by Kai et al. including transmitting a wavelength division multiplexed signal 
through an optical fiber in both forward and reverse directions (Figure 1; column 4, lines 50-63). 
Giles further teaches interleaving the forward and reverse signals such that the forward signal 
comprises the "odd" wavelength channels and the reverse signal comprises the "even" 
wavelength channels instead of dividing the channels into two halves in the way disclosed by 
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Kai et al (Giles, Figure 6; column 6, lines 8-11; column 7, lines 29-42). Regarding claims 1 1 and 
12 in particular, Giles teaches that the channels are interleaved as to wavelength. 

Regarding claims 1 and 10-12, it would have been obvious to a person of ordinary skill in 
the art to interleave the forward and reverse signals as taught by Giles in the system disclosed by 
Kai et al. (and accordingly use an interleaver and a de-interleaver in place of the multiplexer and 
demultiplexer) in order to provide greater spacing between the channels in either direction and 
thereby reduce negative effects of four wave mixing and facilitate filtering requirements at the 
receiving end (see Giles, column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 2, Kai et al. disclose a bi-directional add/drop multiplexer for 
transmitting a wavelength division multiplexed signal through an optical fiber in both forward 
and reverse directions at each node in a WDM network system (Figures 1 and 2; see also Figure 
23), the ADM comprising: 

a means for adding and dropping bi-directional signals (Figure 1); 

wherein the channels of the forward direction and the reverse direction are multiplexed, 
the multiplexed optical signals are added/dropped according to channels and the added/dropped 
bi-directional signals are de multiplexed into a forward optical signal and a reverse optical 
signal, further comprising: 

a first multiplexer (optical coupler 20; column 17, lines 12-31) having a first node, a 
second node, and a third node for multiplexing the forward optical signal (i.e., the left-to-right 
"work" signal having wavelengths X\-X4 shown in Figure 1) received at the first node and the 
reverse optical signal (i.e., the right-to-left "work" signal having wavelengths \5-X-8) received at 
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the second node, and for outputting the multiplexed forward and reverse optical signals through 
the third node; 

an add/drop multiplexer (including ADM unit 105 in uni-directional optical ADM 1, 
shown in detail in Figure 2; column 20, lines 5-13), for adding and dropping a selected channel 
to/from the multiplexed forward and reverse optical signals outputted from the first multiplexer; 
and 

a second multiplexer (optical coupler 21; column 17, lines 12-31) having a fourth node 
and a fifth node for demultiplexing optical signals outputted fi"om the add/drop multiplexer into 
the forward optical signal and the reverse optical signal according to the channels, and for 
outputting the demultiplexed forward optical signal and the demultiplexed reverse optical signal 
to the fourth and fifth nodes, respectively. 

Again, Kai et al disclose that the forward optical signal comprises a group of 
wavelengths such as A.1-^4 while the reverse optical signal comprises a group of wavelengths 
such as X5-XS (column 16, lines 61-67) and disclose that the signals are combined and 
uncombined using first multiplexer 20 and second multiplexer 21. They do not specifically 
disclose that the signals may be combined and uncombined using a first interleaver and a second 
interleaver (i.e., a de-interleaver) instead. 

However, Giles teaches a bi-directional optical WDM communication system related to 
the one disclosed by Kai et al. including transmitting a wavelength division multiplexed signal 
through an optical fiber in both forward and reverse directions (Figure 1; column 4, Hnes 50-63). 
Giles fiirther teaches interleaving the forward and reverse signals such that the forward signal 
comprises the "odd" wavelength channels and the reverse signal comprises the "even" 
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wavelength channels instead of dividing the channels into two halves in the way disclosed by 
Kai et al (Giles, Figure 6; column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 2, it would have been obvious to a person of ordinary skill in the art to 
interleave the forward and reverse signals as taught by Giles in the system disclosed by Kai et al. 
(and accordingly use first and second interleavers in place of the multiplexers) in order to 
provide greater spacing between the channels in either direction and thereby reduce negative 
effects of four wave mixing and facilitate filtering requirements at the receiving end (see Giles, 
column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 3, , Kai et al. further disclose 

a first optical circulator 22 for providing the forward optical signal to the first node of the 
first multiplexer 20 and for providing the reverse optical signal outputted at the fifth node of the 
second multiplexer 21 to the optical fiber; and 

a second optical circulator 23 for providing the reverse optical signal to the second node 
of the first multiplexer 20 and for providing the forward optical signal output at the fourth node 
of the second multiplexer 21 to the optical fiber (column 17, lines 33-45). 

Regarding claim 5, Kai et al disclose a bi-directional WDM optical transmission system 
comprising: 

first and second transceivers for multiplexing a multi-channel optical signal before 
transmission and de-multiplexing a received multi- channel optical signal (Figure 23; column 14, 
lines 66-67; column 15, lines 1-35); and 

a bi-directional WDM- ADM (Figure 1) for multiplexing (using optical coupler 20) 
optical signal channels received fi*omthe first transceiver (not explicitly shown in Figure 1, but 
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may be considered as being located on the left side beyond the figure) and optical signal 
channels received from the second transceiver (on the right side of Figure 1), for 
adding/dropping the multiplexed optical signals according to channels (using ADM unit 105 in 
uni-directional optical ADM 1, shown in detail in Figure 2; column 20, lines 5-13), for 
demultiplexing (using optical coupler 21) the added/dropped optical signals into a first optical 
signal and a second optical signal, and providing the first and the second optical signals to the 
first and second transceivers, respectively. 

Examiner notes that Figures 1 and 23 actually show two sets of forward and reverse 
optical signals (four multiplexed signals total, two for "work" and two for "protection"). 
However, the bidirectional "work" signals alone disclosed by Kai et al. in Figure 1 comprise the 
forward and reverse optical signals recited in the claims. 

Again, Kai et al. disclose that the forward optical signal comprises a group of 
wavelengths such as X\-X4 while the reverse optical signal comprises a group of wavelengths 
such as XS'XS (column 16, lines 61-67) and disclose that the signals are combined and 
uncombined using first multiplexer 20 and second multiplexer 21. They do not specifically 
disclose that the signals may be combined and uncombined using a first interleaver and a second 
interleaver (i.e., a de-interleaver) instead. 

However, Giles teaches a bi-directional optical WDM communication system related to 
the one disclosed by Kai et al. including transmitting a wavelength division multiplexed signal 
through an optical fiber in both forward and reverse directions (Figure 1; column 4, lines 50-63). 
Giles further teaches interleaving the forward and reverse signals such that the forward signal 
comprises the "odd" wavelength channels and the reverse signal comprises the "even" 
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wavelength channels instead of dividing the channels into two halves in the way disclosed by 
Kai et al (Giles, Figure 6; column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 5, it would have been obvious to a person of ordinary skill in the art to 
interleave the forward and reverse signals as taught by Giles in the system disclosed by Kai et al. 
(and accordingly use an interleaver and a de-interleaver in place of the multiplexer and 
demultiplexer) in order to provide greater spacing between the channels in either direction and 
thereby reduce negative effects of four wave mixing and facilitate filtering requirements at the 
receiving end (see Giles, column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 6, Kai et al. further discloses that the system comprises: 
a first multiplexer (optical coupler 20; column 17, lines 12-31) having a first node, a 
second node, and a third node for multiplexing the forward optical signal (i.e., the left-to-right 
"work" signal having wavelengths ^1-^4 shown in Figure 1) received at the first node and the 
reverse optical signal (i.e., the right-to-lefl "work" signal having wavelengths XS-XS) received at 
the second node, and for outputting the multiplexed forward and reverse optical signals through 
the third node; 

an add/drop multiplexer (including ADM unit 105 in uni-directional optical ADM 1, 
shown in detail in Figure 2; column 20, lines 5-13), for adding and dropping a selected channel 
to/from the multiplexed forward and reverse optical signals outputted from the first multiplexer; 
and 

a second multiplexer (optical coupler 21; column 17, lines 12-31) having a fourth node 
and a fifth node for demultiplexing optical signals outputted from the add/drop multiplexer into 
the forward optical signal and the reverse optical signal according to the channels, and for 



Application/Control Number: 09/957,046 Page 9 

Art Unit: 2633 

outputting the demultiplexed forward optical signal and the demultiplexed reverse optical signal 
to the fourth and fifth nodes, respectively. 

Again, Kai et al. do not specifically disclose that the signals may be combined and 
uncombined using a first interleaver and a second interleaver (i.e., a de-interleaver) instead. 
However, Giles teaches interleaving the forward and reverse signals such that the forward signal 
comprises the "odd" wavelength channels and the reverse signal comprises the "even" 
wavelength channels instead of dividing the channels into two halves in the way disclosed by 
Kai et al (Giles, Figure 6; column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 6, it would have been obvious to a person of ordinary skill in the art to 
interleave the forward and reverse signals as taught by Giles in the system disclosed by Kai et al. 
(and accordingly use first and second interleavers in place of the multiplexers) in order to 
provide greater spacing between the channels in either direction and thereby reduce negative 
effects of four wave mixing and facilitate filtering requirements at the receiving end (see Giles, 
column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 8, Kai et al. disclose a bi-directional WDM optical transmission system 
(Figures 1, 2, and 23) comprising: 

first and second transceivers for multiplexing a multi-channel optical signal before 
transmission and de-multiplexing a received multi-channel optical signal (Figure 23); and 

a WDM-ADM (Figures 1 and 2) comprising: 

a first multiplexer (optical coupler 20; column 17, lines 12-31) having a first node, a 
second node, and a third node for multiplexing the forward optical signal (i.e., the left-to-right 
"work" signal having wavelengths shown in Figure 1) received at the first node and the 
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reverse optical signal (i.e., the right-to-left "work" signal having wavelengths X5-XS) received at 
the second node, and for outputting the multiplexed forward and reverse optical signals through 
the third node; 

an add/drop multiplexer (including ADM unit 105 in uni-directional optical ADM 1, 
shown in detail in Figure 2; column 20, lines 5-13), for adding and dropping a selected channel 
to/from the multiplexed forward and reverse optical signals outputted from the first multiplexer; 
and 

a second multiplexer (optical coupler 21; column 17, lines 12-31) having a fourth node 
and a fifth node for demultiplexing optical signals outputted from the add/drop multiplexer into 
the forward optical signal and the reverse optical signal according to the channels, and for 
outputting the demultiplexed forward optical signal and the demultiplexed reverse optical signal 
to the fourth and fifth nodes, respectively; 

a first optical circulator 22 for providing the forward optical signal to the first node of the 
first multiplexer 20 and for providing the reverse optical signal outputted at the fifth node of the 
second multiplexer 21 to the optical fiber; and 

a second optical circulator 23 for providing the reverse optical signal to the second node 
of the first multiplexer 20 and for providing the forward optical signal output at the fourth node 
of the second multiplexer 21 to the optical fiber (column 17, lines 33-45). 

Again, Kai et al. disclose that the forward optical signal comprises a group of 
wavelengths such as Xl-XA while the reverse optical signal comprises a group of wavelengths 
such as XS-XS (column 16, lines 61-67) and disclose that the signals are combined and 
uncombined using first multiplexer 20 and second multiplexer 21. They do not specifically 
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disclose that the signals may be combined and uncombined using a first interleaver and a second 
interleaver (i.e., a de-interleaver) instead. 

However, Giles teaches a bi-directional optical WDM communication system related to 
the one disclosed by Kai et al. including transmitting a wavelength division multiplexed signal 
through an optical fiber in both forward and reverse directions (Figure 1; column 4, lines 50-63), 
Giles further teaches interleaving the forward and reverse signals such that the forward signal 
comprises the "odd" wavelength channels and the reverse signal comprises the "even" 
wavelength channels instead of dividing the channels into two halves in the way disclosed by 
Kai et al (Giles, Figure 6; column 6, lines 8-11; column 7, lines 29-42). 

Regarding claim 8, it would have been obvious to a person of ordinary skill in the art to 
interleave the forward and reverse signals as taught by Giles in the system disclosed by Kai et al. 
(and accordingly use first and second interleavers in place of the multiplexers) in order to 
provide greater spacing between the channels in either direction and thereby reduce negative 
effects of four wave mixing and facilitate filtering requirements at the receiving end (see Giles, 
column 6, lines 8-11; column 7, lines 29-42). 

Regarding claims 4, 7, and 9, Kai et al. further disclose that the system comprises: 

first and second optical ampHfiers 104 and 109 provided to an input node and an output 
node of the add/drop multiplexer 105, respectively (Figure 2); and 

a dispersion compensation module (element 120, within uni-directional optical ADM 1, 
shown in detail in an alternate embodiment in Figure 11; column 32, lines 7-54) provided 
between the third node (i.e., the output) of the first multiplexer 20 and the input node of the 
add/drop multiplexer 105, for compensating color dispersion. 
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Examiner notes that Kai et al. refer to element 120 in Figure 1 1 as "distribution 
compensator 120," but although Kai et al. use the term "distribution," it would be well 
understood in the art that their specification discloses that element 12 compensates what is more 
commonly known as dispersion (column 32, lines 7-54). Examiner also notes that Kai et al. refer 
to element 24 in Figure 1, for example, as a "dispersion compensator" in the figure but use the 
term "distribution compensator 24" in their specification. 

3. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kai et al. in 
view of Giles as variously applied to claims 1, 5, and 8 above, and further in view of Sharma et 
al. (US 5,986,783 A). 

Regarding claims 13, 15, and 16, Kai et al. in view of Giles describe systems as discussed 
above with regard to claims 1, 5, and 8 respectively, and Kai et al. further disclose that the ADM 
in system resides in a WDM node in a WDM network system (Figure 12; column 32, lines 54- 
61). Again, Examiner notes that Kai et al. specifically disclose shows two sets of forward and 
reverse optical signals (four multiplexed signals total, two for "work" and two for "protection"), 
although the bidirectional "work" signals alone disclosed by Kai et al. comprise the forward and 
reverse optical signals recited in the claims. However, Kai et al. disclose using forward and 
reverse "work" optical signals in conjunction with forward and reverse "protection" signals, and 
disclose that the WDM nodes in the network are connected by two optical fibers to each adjacent 
WDM node (one fiber for the bi-directional work signals, and one fiber for the bi-directional 
protection signals). They do not specifically disclose connecting the adjacent nodes with a 
"single" optical fiber. 
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However, Sharma et al. teach a related system including WDM nodes connected in a 
network. Sharma et al further teach that bi-directional work signals and bi-directional protection 
signals, like those in the system described by Kai et al. in view of Giles, may be either 
transmitted on a plurality of separate fibers between nodes, or all together on single fibers 
(column 9, lines 26-39). It would have been obvious to a person of ordinary skill in the art to use 
a single optical fiber between adjacent nodes as taught by Sharma et al. in the system described 
by Kai et al. in view of Giles as an engineering design choice of a known way to connect the 
nodes for communicating all the signals between them (including protection signals). The 
claimed differences exist not as a result of an attempt by Applicants to solve an unknown 
problem but merely amount to the selection of expedients known as design choices to one of 
ordinary skill in the art. Furthermore, one in the art would have been particularly motivated to 
use only a single optical fiber as taught by Sharma et al. in order to save the expense of installing 
multiple fibers. 

Regarding claim 14, Kai et al. disclose that each of the WDM nodes is configured for 
multiplexing a multi-channel optical signal before transmission and de-multiplexing a received 
multi-channel optical signal (Figure 2, for example, shows that signals are combined into a 
multi-channel optical signal before transmission out of the node to other nodes, and shows that 
received "drop" signals are demultiplexed. 

4. Claims 13-16 are rejected under 35 U.S.C, 103(a) as being unpatentable over Kai et al. in 
view of Giles as variously apphed to claims 1, 5, and 8 above, and further in view of Liu (US 
6,005,694 A) 
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Regarding claims 13, 15, and 16, Kai et al. in view of Giles describe systems as discussed 
above with regard to claims 1, 5, and 8 respectively, and Kai et al. further disclose that the ADM 
in system resides in a WDM node in a WDM network system (Figure 12; column 32, hnes 54- 
61). Again, Examiner notes that Kai et al. specifically disclose shows two sets of forward and 
reverse optical signals (four multiplexed signals total, two for "work" and two for "protection"), 
although the bidirectional "work" signals alone disclosed by Kai et al. comprise the forward and 
reverse optical signals recited in the claims. However, Kai et al. disclose using forward and 
reverse "work" optical signals in conjunction with forward and reverse "protection" signals, and 
disclose that the WDM nodes in the network are connected by two optical fibers to each adjacent 
WDM node (one fiber for the bi-directional work signals, and one fiber for the bi-directional 
protection signals). They do not specifically disclose connecting the adjacent nodes with a 
"single" optical fiber. 

However, Examiner notes that Kai et al. do disclose that the forward and reverse work 
signals disclosed by Kai et al are carried on a single optical fiber between adjacent nodes, and 
the other fiber is only required to provide a secondary, "protection" path in the event that the first 
fiber breaks. In other words, under normal conditions, the network disclosed by Kai et al. only 
requires a single optical fiber between nodes, and Liu further teach that, in a related optical 
network system with work signal paths, additional protection paths can be optionally provided 
but are not absolutely required (column 5, lines 53-57), It would have been obvious to a person 
of ordinary skill in the art to connect the nodes in the system described by Kai et al. in view of 
Giles with single optical fibers (for work signals) without other protection fibers as suggested by 
Liu to save on the expense of providing additional optical fiber. 
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Regarding claim 14, Kai et al disclose that each of the WDM nodes is configured for 
multiplexing a multi-channel optical signal before transmission and de-multiplexing a received 
multi-channel optical signal (Figure 2, for example, shows that signals are combined into a 
multi-channel optical signal before transmission out of the node to other nodes, and shows that 
received "drop" signals are demultiplexed. 

Response to Arguments 
5. Applicants' arguments filed 02 September 2005 have been fully considered but they are 
not persuasive. 

Examiner respectfully disagrees with Applicants' assertion that there is no reason to 
combine Kai et al. with the teachings of Giles. In the rejections, Giles is relied upon to provide a 
teaching of the advantages of using an interleaver instead of a "regular" multiplexer, and a de- 
interleaver instead of "regular" demultiplexer, to respectively combine and separate bi- 
directional WDM signals. The system of Kai et al. in view of Giles (i.e., modified with 
interleavers and de-interleavers in the way discussed above), would result in WDM signals that 
have greater separation between channels (for example, instead of closely-spaced consecutive 
channels ^l-X.4 in one direction as originally provided in the system disclosed by Kai et al., the 
system of Kai et al. in view of Giles would have channels ^1, X3, X5, and XI traveling together. 
The additional spacing between channels, provided as result of the interleaving/de-interleaving 
arrangement, advantageously reduces negative effects of four wave mixing between channels 
and facilitates filtering requirements when the combined signals are later received at the end of 
their transmission. Examiner respectfully notes that Giles specifically teaches these advantages 
(column 6, lines 8-11; column 7, lines 29-42). 
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Conclusion 

6. Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action (specifically, the new rejections of newly added claims 13-16). Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicants are reminded of the extension 
of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 571-272-3023. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2600. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appHcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubhshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




